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Lq wklv sdshu zh dqdo|}h wkh h￿hfwv ri gl￿huhqw ghflvlrq uxohv lq wkh HFE rq
prqhwdu| vwdelolw|1 Zh frqvlghu d prgho zkhuh dv|pphwulf vkrfnv dqg glyhujhqw
sursdjdwlrq ri vkrfnv rq rxwsxw dqg lq dwlrq duh srwhqwldo fdxvhv ri whqvlrqv zlwklq
wkh HFE frqfhuqlqj wkh frqgxfw ri prqhwdu| +lqwhuhvw udwh, srolf|1 Jlyhq glyhujhqfh
ri ghvluhg lqwhuhvw udwhv +gxh wr wkh dv|pphwulhv, zh dqdo|}h wkh h￿hfw ri gl￿huhqw
yrwlqj surfhgxuhv zlwklq wkh Jryhuqlqj Frxqflo ri wkh HFE1 Zhoiduh lpsolfdwlrqv
duh glvfxvvhg1
Nh|zrugv= HPX/ olqhdu ihhgedfn uxohv/ prqhwdu| vwdelolw|1
MHO Fodvvl￿fdwlrq= H85
1
￿Fruuhvsrqglqj dxwkru1 Hpdlo= Sdxo1GhJudxzhChfrq1nxohxyhq1df1eh1 Skrqh= +.,65 +3,49 659;69/ id{=
+., 65 +3,49 659:<91 Zh zrxog olnh wr wkdqn Sdxo Ehujlq/ Pdwkldv Euxhfnqhu/ Pdww Fdq}rqhul/ Fdvshu
gh Yulhv/ Kdqqr Oxvwlj/ Sdwulfn Plqirug/ Pdqiuhg Qhxpdqq/ Dqg| Urvh/ Pdun Vdoprq/ Oduv Vyhqvvrq/
Mxujhq yrq Kdjhq dqg sduwlflsdqwv dw frqihuhqfhv dqg vhplqduv lq Wurxylooh +Ghqpdun,/ Urwwhugdp/
Ehunhoh|/ Kduydug/ Erqq +]HL, dqg d FHSU phhwlqj lq Edufhorqd iru xvhixo frpphqwv rq dq hduolhu gudiw
ri wklv sdshu1 Wkh| gr qrw vkduh dq| uhvsrqvlelolw| iru uhpdlqlqj huuruv1Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
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Wkh ixwxuh Hxurshdq Fhqwudo Edqn +HFE, zloo kdyh wkh vroh uhvsrqvlelolw| iru wkh frqgxfw
ri prqhwdu| srolflhv lq wkh HPX1 Xs wr qrz uhodwlyho| olwwoh dqdo|vlv kdv ehhq pdgh
derxw krz wkh HFE lv olnho| wr frqgxfw wkhvh srolflhv41 Wkh Pddvwulfkw Wuhdw| surylghv
vrph jhqhudo sulqflsohv derxw wkh remhfwlyhv wr eh sxuvxhg e| wkh HFE dqg kdv vhw wkh
lqvwlwxwlrqdo iudphzrun zlwklq zklfk wkh HFE zloo wdnh lwv ghflvlrqv1 Pruh suhflvho|/ wkh
vwdwxwhv ri wkh HFE zhuh hqvkulqhg lq wkh Pddvwulfkw Wuhdw|1 Wkh sulqflsohv xqghuo|lqj
wkhvh vwdwxwhv duh/ uvw/ wkdw wkh sulpdu| remhfwlyh ri wkh HFE lv wkh pdlqwhqdqfh ri sulfh
vwdelolw| +duw1 438,/ dqg/ vhfrqg/ wkdw lq rughu wr dfklhyh wklv remhfwlyh/ wkh HFE vkrxog
eh srolwlfdoo| lqghshqghqw +duw1 43:,1 Wkh Wuhdw| dovr irupxodwhv rwkhu remhfwlyhv wr eh
sxuvxhg e| wkh HFE +h1j1 kljk hpsor|phqw, exw dozd|v dggv wkh surylvr wkdw wklv vkrxog
qrw lqwhuihuh zlwk wkh sulpdu| remhfwlyh zklfk lv sulfh vwdelolw|1
Wkh ghflvlrq pdnlqj erg| zloo eh wkh Jryhuqlqj Frxqflo/ zklfk zloo frqvlvw ri wkh
Jryhuqruv +Suhvlghqwv, ri wkh Qdwlrqdo Edqnv ri wkh hxur0frxqwulhv/ dqg ri wkh Suhvlghqw/
wkh Ylfh0Suhvlghqw dqg wkh irxu Gluhfwruv ri wkh HFE1 Hdfk ri wkh phpehuv zloo kdyh rqh
yrwh1 Wkxv/ wkhuh zloo eh d odujh uhsuhvhqwdwlrq ri wkh glhuhqw qdwlrqdo lqwhuhvwv1
Rqh pdmru lvvxh wkdw dulvhv lq wklv frqwh{w lv wkh iroorzlqj1 Zloo wkh qdwlrqdo uhsuhvhq0
wdwlyhv lq wkh HFE0Frxqflo wdnh d xqlrq0zlgh shuvshfwlyh zkhq ghflglqj derxw prqhwdu|
srolflhv/ ru zloo wkh| jlyh d kljk zhljkw wr qdwlrqdo hfrqrplf frqglwlrqv zkhq wdnlqj wkhvh
ghflvlrqvB Wkh txhvwlrq lv lpsruwdqw1 Iru/ li dv|pphwulf vkrfnv dqg2ru dgmxvwphqw vshhgv
rffxu iuhtxhqwo| lq wkh ixwxuh HPX/ d qdwlrqdolvwlf dwwlwxgh ri wkh HFE Frxqflo phpehuv
wuljjhuhg e| glyhujhqw hfrqrplf frqglwlrqv/ pd| ohdg wr iuhtxhqw frq lfwv rq wkh dssur0
suldwh srolflhv wr eh sxuvxhg1 Rqh fdq h{shfw wkdw/ dowkrxjk hdfk ri wkh Jryhuqruv zloo
vkduh vlplodu suhihuhqfhv derxw lq dwlrq dqg rxwsxw vwdelol}dwlrq/ wkhvh glyhujhqw hfrqrplf
frqglwlrqv pd| ohdg wkhp wr wdnh glhuhqw srvlwlrqv rq wkh ghvludeoh vwdqfh ri prqhwdu|
srolflhv1 Dw wklv prphqw lw lv xqfohdu krz wkh Frxqflo zloo ghflgh/ l1h1 zkhwkhu lw zloo wu|
wr frph wr d frqvhqvxv/ ru zkhwkhu lw zloo xvh pdmrulw| yrwlqj dv wkh suhihuuhg ghflvlrq
uxoh1 Lq wkh odwwhu fdvh lw lv pruh olnho| wkdw qdwlrqdo ylhzsrlqwv zloo orrp odujh lq wkh
ghflvlrq pdnlqj surfhvv15
Lq wklv sdshu zh dqdo|}h vrph ri wkhvh lvvxhv1 Lq vhfwlrq 5 zh ghyhors d prgho wkdw
doorzv xv wr dqdo|}h wkh zrunlqjv ri wkh HFE xqghu glhuhqw ghflvlrq uxohv/ wdnlqj lqwr
4Wkuhh uhfhqw sdshuv dqdo|}h lvvxhv uhodwlqj wr wkh ghohjdwlrq ri srzhu wr wkh Hxurshdq Fhqwudo Edqn1
Vhh Elqgvhlo +4<<9,/ Erwwd}}l dqg Pdqdvvh +4<<;, dqg Euxhfnqhu +4<<:,1 Dqrwkhu sdshu Gruqexvfk/ Idyhur
dqg Jldyd}}l+4<<;, vwxglhv sureohpv ri yrwlqj lq wkh HFE1
5Iru d pruh ghwdlohg ghvfulswlrq ri wkh vwdwxhv ri wkh HFE vhh Jurv dqg Wk|jhvhq +4<<:,1 Vhh dovr
Gruqexvfk/ Idyhur dqg Jldyd}}l +4<<;,1
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dffrxqw wkh srvvlelolw| ri dv|pphwulf vkrfnv dqg2ru glyhujhqw sursdjdwlrq ri vkrfnv dfurvv
frxqwulhv1 Lq vhfwlrq 6 zh h{sodlq wkh sduwlfxodu yrwlqj surfhgxuhv dqg rxwfrphv zh
frqvlghu uhohydqw iru wkh HFE Jryhuqlqj Frxqflo dqg lq vhfwlrq 7 zh dsso| wkhp wr vlpxodwh
wkh ghflvlrq0pdnlqj surfhvv/ wkh uhvxowlqj lqwhuhvw udwh sdwkv dqg hhfwv rq rxwsxw dqg
lq dwlrq yduldelolw|1 Ilqdoo|/ vhfwlrq 8 frqwdlqv d vxppdu| ri wkh pdlq qglqjv ri wkh
sdshu1
5 Rswlpdo Srolf| Uxohv iru Frxqwu| Uhsuhvhqwdwlyhv
Zh edvh rxu dqdo|vlv rq uhfhqw uhvhdufk frqfhuqlqj wkh xvh ri prqhwdu| srolf| uxohv lq d
qxpehu ri lqgxvwuldo frxqwulhv +vhh Wd|oru +4<<6, dqg Fodulgd/ Jdol dqg Jhuwohu +4<<:,,1
Wklv uhvhdufk lqglfdwhv wkdw fhqwudo edqnv lq lqgxvwuldo frxqwulhv jhqhudoo| wdujhw wkh udwh
ri lq dwlrq dqg duh dovr frqfhuqhg derxw vwdelol}lqj wkh exvlqhvv f|foh1 Wkh lqvwuxphqw
xvhg wr shuirup wkhvh wdvnv lv xvxdoo| wkh vkruw0whup lqwhuhvw udwh1 Wklv hylghqfh kdv
ohg Wd|oru +4<<6, wr frqfoxgh wkdw fhqwudo edqnv +lq sduwlfxodu wkh XV Ihghudo Uhvhuyh,
udlvh wkh vkruw whup lqwhuhvw udwh zkhq lq dwlrq lqfuhdvhv dqg zkhq rxwsxw jurzwk lqfuhdvhv
uhodwlyh wr fdsdflw| rxwsxw/ dqg ylfh yhuvd1 Fodulgd/ Jdol dqg Jhuwohu +4<<:,, frqfoxgh wkdw
fhqwudo edqnv ri wkh pdmru lqgxvwuldo frxqwulhv +XV/ Mdsdq/ Jhupdq|/ Hqjodqg, ehkdyh
lq d vlplodu zd|/ dowkrxjk wkh zhljkw wkh| dwwdfk wr lq dwlrq dqg rxwsxw ydulhv1 Lw lv
lqwhuhvwlqj wr qrwh wkdw wkh Exqghvedqn zklfk lv wkh prvw rxwvsrnhq derxw sulfh vwdelolw|
dv wkh sulpdu| remhfwlyh ri prqhwdu| srolf|/ lq sudfwlfh dwwdfkhv frqvlghudeoh lpsruwdqfh
wr rxwsxw vwdelol}dwlrq +vhh dovr Ehuqdqnh dqg Plkry +4<<:,/ Odxedfk dqg Srvhq +4<<:,/
Lvvlqj +4<<9,/ Qhxpdqq +4<<9,/ yrq Kdjhq +4<<8, dqg Shhuvpdq dqg Vphwv +4<<;, rq wklv
lvvxh,1
Lq wklv vhfwlrq zh vhw xs d prgho iru wkh revhuyhg fhqwudo edqn ehkdylru/ xvlqj wkh
prgho suhvhqwhg lq Uxghexvfk dqg Vyhqvvrq +4<<;,1 Wkh fhqwudo edqn lv dvvxphg wr kdyh
dq h{solflw wdujhw iru wkh jrdo yduldeohv vxfk dv dq lq dwlrq wdujhw dqg rxwsxw jds wdujhw1
Lq rughu wr uhdfk wkhvh wdujhwv wkh fhqwudo edqnv xvh wkh vkruw uxq lqwhuhvw udwh dv dq
lqvwuxphqw1 Wkh lpsolflw uxoh iru wkh lqvwuxphqw +iurp qrz rq srolf| uxoh, fdq wkhq eh
ghulyhg iurp wkh uvw rughu frqglwlrq ri wkh h{solflw orvv plqlpl}dwlrq11 Lq jhqhudo wklv
srolf| uxoh zloo ghshqg rq wkh fxuuhqw hfrqrplf vwdwh ri wkh frxqwu| dqg wkh zd| lqwhuhvw
udwh duh +ryhu wlph, dhfwlqj wkh glhuhqw h{solflw jrdo yduldeohv/ l1h1 lq dwlrq dqg rxwsxw1
Wkh lqwhuhvw udwh/ dv ghwhuplqhg e| wkh srolf| uxoh/ zloo wkhuhiruh eh d ixqfwlrq ri +4,
wkh suhihuhqfhv ri wkh fhqwudo edqn ryhu wkh glhuhqw pdfur0hfrqrplf yduldeohv/ +5, wkh
wudqvplvvlrq ri lqwhuhvw udwhv lqwr wkhvh jrdo yduldeohv +6, wkh dfwxdo vwdwh ri wkh hfrqrp|
dqg qdoo| +7, wkh vkrfnv wkdw dowhu xqh{shfwhgo| wkh vwdwh ri wkh hfrqrp|1 Hdfk ri wkhvh
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irxu frpsrqhqwv lv olnho| wr glhu dfurvv frxqwulhv vxfk wkdw rswlpdo lqwhuhvw udwh uxohv
duh olnho| wr eh frxqwu|0vshflf dqg wkhuhiruh d srwhqwldo fdxvh ri whqvlrq zlwklq wkh HFE
Jryhuqlqj Frxqflo1
514 Vwdwh vsdfh uhsuhvhqwdwlrq
Wr pdnh wkh prgho vlplodu lq vwuxfwxuh wr wkh rqh xvhg e| fhqwudo edqnv zh iroorz Uxgh0
exvfk dqg Vyhqvvrq +4<<;, lq irfxvlqj rq wkh iroorzlqj wkuhh ihdwxuhv= +4, wkh srolf|
lqvwuxphqw xvhg e| wkh fhqwudo edqn lv wkh vkruw0uxq lqwhuhvw udwh E/+ 5 ,w k hp r g h ol v
ghqhg lq whupv ri wkh rxwsxw jds dqg +6, d vwdqgdug dxwruhjuhvvlyh w|sh ri Skloolsv0fxuyh
lv xvhg16 Pruh irupdoo|/ zh dvvxph wkdw lq dwlrq EZ lv ghwhuplqhg e| wkh rxwsxw jds




kZc￿Z|n￿3￿ n k++| n 0|n￿ +4,
Zh ghfrpsrvh rxwsxw lqwr d shupdqhqw dqg d wudqvlwru| frpsrqhqw1 Zh lqwhusuhw wkh
shupdqhqw frpsrqhqw ri rxwsxw dv wkh rxwsxw fdsdflw| ri dq hfrqrp|1 Wkh wudqvlwru|
frpsrqhqw + wkhuhiruh phdvxuhv wkh whpsrudu| ryhu0 ru xqghuxwlolvdwlrq ri wkh rxwsxw
fdsdflw|1 Wkh shufhqwdjh ghyldwlrq ri rxwsxw iurp shupdqhqw rxwsxw fdsdflw| lv dvvxphg





q+c￿+|n￿3￿  q￿ E7 |  7 Z|n#|n￿c +5,
zkhuh 7 | dqg 7 Z| ghqrwh d wzhoyh prqwk +prylqj, dulwkphwlf dyhudjh ri fxuuhqw dqg sdvw
lqwhuhvw dqg lq dwlrq udwhv/ uhvshfwlyho|=
7 | ' *E2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Qrwh wkdw htxdwlrqv E dqg E2 lpso| d vshflf wudqvplvvlrq phfkdqlvp lq uhvsrqvh wr
fkdqjhv lq wkh srolf| lqvwuxphqw1 Pruh vshflfdoo|/ d fkdqjh lq wkh lqwhuhvw udwh uvw dhfwv
wkh rxwsxw jds dqg vxevhtxhqwo|/ zlwk d rqh shulrg odj/ dhfwv wkh lq dwlrq udwh lqgluhfwo|
+wkurxjk wkh hhfwv ri lqwhuhvw udwh fkdqjhv rq wkh rxwsxw jds,1 Hylghqwo|/ wudqvplvvlrq
6Qrwh wkdw wkh dxwruhjuhvvlyh w|sh ri Skloolsv fxuyh lv edfnzdug orrnlqj lqvwhdg ri wkh pruh vwdqgdug/
iruzdug orrnlqj/ yhuvlrq1 Hpslulfdo hylghqfh vxjjhvwv wkdw wkh iruphu pd| iurp dq hpslulfdo srlqw ri ylhz
eh vxshulru wr wkh odwwhu1 Iru lqvwdqfh/ Ixkuhu +4<<:, ￿qgv wkdw wkh edfnzdug orrnlqj yhuvlrq lv pxfk
forvhu wr wkh hpslulfdoo| revhuyhg lq dwlrq g|qdplfv wkdq wkh iruzdug orrnlqj yhuvlrq1
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ri lqwhuhvw fkdqjhv wr rxwsxw dqg lq dwlrq zloo eh ghwhuplqhg e| wkh sdudphwhu ydoxhv kZc￿
dqg q+c￿  ' cc17
Wkh vwdwh ri wkh hfrqrp| dqg lwv g|qdplfv fdq eh vxppdul}hg e| wkh vwdwh vsdfh
uhsuhvhqwdwlrq ri E dqg E2 Ghqrwlqj wkh vwdwh ri wkh hfrqrp| e| f|/d qE? n 6 n  
yhfwru/ lwv g|qdplfv fdq eh uhirupxodwhg dv=



















































































zkhuh e￿ ghqrwhv d +? n 6 n    yhfwru zlwk doo hohphqwv htxdo wr }hur exw wkh 0wk
htxdov rqh dqg e￿G￿ d+ ? n 6 n    yhfwru zlwk *2 dv hohphqw iurp urz  xs wloo urz
 d q g} h u r * vh o v h z k h u h 1
515 Rswlpdo olqhdu ihhgedfn uxoh
Wkh fhqwudo edqn kdv dv remhfwlyh wr plqlpl}h lwv lqwhuwhpsrudo orvv ixqfwlrq zklfk lv
ghqhg lq whupv ri wkh wlph | h{shfwhg glhuhqfh ehwzhhq +|hduo|, lq dwlrq/ wkh rxwsxw
jds E+ dqg wkhlu wdujhwhg ydoxhv/ S￿ dqg S2/ uhvshfwlyho|1 Pruhryhu/ vrph ghjuhh ri




vkrxog eh lpsrvhg1 Lq wkh hpslulfdo vhfwlrq zh xvh wkh xquhvwulfwhg frh!flhqw hvwlpdwhv iru zklfk wkh
vxpphg frh!flhqwv duh uhdvrqdeo| forvh wr dqg lqvljql￿fdqwo| gl￿huhqw iurp 41
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E7 Z|n￿  S￿
2 n bE+|n￿  S2
2 n  E|n￿  |n￿3￿
2l
 +8,
Li wkh iuhtxhqf| ri phhwlqjv lq wkh HFE lv vx!flhqwo| kljk vxfk wkdw wkh glvfrxqw udwh
B $ c lw fdq eh vkrzq wkdw wkh deryh plqlpl}dwlrq sureohp fdq eh uhvwdwhg lq whupv ri
dq xqfrqglwlrqdo orvv ixqfwlrq +vhh Uxghexvfk dqg Vyhqvvrq/ 4<<;,=
4?
￿|
. du|o'T@ odE7 Z  S￿o n bT @odE+  S2o n T@od{o +9,
Djdlq/ iroorzlqj Uxghexvfk dqg Vyhqvvrq +4<<;, zh zulwh wkh wdujhw yduldeohv/ 7 Z|c+ | dqg





























W k ho r v vi x q f w l r qf d qq r ze hu h z u l w w h qd v=












Jlyhq wkh hpslulfdo hylghqfh wkdw fhqwudo edqnv edvh wkhlu lqwhuhvw udwh srolf| rq fxuuhqw
+dqg suhylrxv, ydoxhv ri rxwsxw dqg lq dwlrq zh frqvlghu wkh fodvv ri olqhdu ihhgedfn uxohv/
wkdw lv olqhdu uxohv edvhg rq wkh fxuuhqw hfrqrplf vwdwhv=
| ' sf| +<,
zkhuh s ghqrwhv d E?n6n yhfwru1 Xvlqj wkh deryh uhodwlrqv dqg vxevwlwxwlqj wkh
olqhdu ihhgedfn uxoh zh rewdlq wkh g|qdplfv ri wkh vwdwh yduldeoh/ wdnlqj lqwr dffrxqw wkh
dfwlrqv ri wkh fhqwudo edqn +rq lqwhuhvw udwhv,/ dv=
f|n￿ ' f| n |n￿c'  n s +43,
dqg iru wkh jrdo yduldeohv=
t| ' f|c' f n ￿s +44,
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Xqghu wkh dvvxpswlrqv pdgh vr idu/ Uxghexvfk dqg Vyhqvvrq vkrz wkdw wkh rswlpdo +olq0
hdu, srolf| uxoh lv jlyhq e|=





zkhuh wkh pdwul{ T lv ghqhg e|=









fg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Lqvshfwlrq ri wkh rswlpdo olqhdu ihhgedfn uxoh s vkrzv wkdw lqwhuhvw srolflhv fdq glyhujh
dfurvv frxqwulhv iru wkuhh uhdvrqv1 Iluvw/ wkh hfrqrplf frqglwlrqv/ dv vxppdul}hg e| wkh
vwdwh yduldeoh/ fc pd| glhu dqg khqfh uhtxluh glhuhqw srolf| dfwlrqv1 Wkh qh{w wzr
fdxvhv duh wkh glhuhqw sursdjdwlrq phfkdqlvpv dfurvv frxqwulhv/ lqfrusrudwhg lq c dqg
frxqwu|0vshflf suhihuhqfhv ryhu lq dwlrq/ rxwsxw dqg lqwhuhvw udwh vprrwkqhvv +hqwhulqj
wkurxjk g1 Jlyhq wkdw hdfk lqglylgxdo phpehu zloo wu| wr sxuvxh lwv rswlpdo hfrqrplf
srolf| zlwklq wkh HPX/ glyhujhqw frxqwu| vshflf rswlpdo uxohv zloo qdwxudoo| eh d vrxufh
ri frq lfw lq wkh frqgxfw ri wkh Hxurshdq prqhwdu| srolf|1
516 Hpslulfdo uhvxowv
Lq wklv vhfwlrq zh suhvhqw wkh hvwlpdwhv ri wkh rswlpdo olqhdu ihhgedfn uxohv iru wkh 44
HPX0phpehuv1 Lq d uvw vwhs/ wkh frxqwu|0vshflf sursdjdwlrq phfkdqlvpv dv irupdol}hg
lq htxdwlrqv E dqg E2 Hvwlpdwlrq zdv shuiruphg ryhu wkh shulrg 4<:<=4 wloo 4<<8=4518
Wkh rxwsxw jds zdv frqvwuxfwhg e| phdqv ri d surshuo| ghwuhqghg lqgxvwuldo surgxf0
wlrq19Prqwko| lq dwlrq zdv frqvwuxfwhg dv wkh uvw glhuhqfh ri wkh orj FSL lqglfhv dv
uhsruwhg lq LIV vwdwlvwlfv1 Ilqdoo|/ lqwhuhvw udwhv duh prqwko| prqh| pdunhw dqg fdoo
prqh| udwhv +zlwk wkh h{fhswlrqv ri VWI udwh iru Luhodqg/ dyhudjh ohqglqj udwh iru Ilqodqg
dqg ohqglqj udwh iru Sruwxjdo, dv uhsruwhg e| wkh LIV vwdwlvwlfv1:
8Odfn ri gdwd iru vrph yduldeohv iru vhyhudo frxqwulhv suhyhqwhg xv iurp h{whqglqj wkh vdpsoh wr wkh
fxuuhqw wlph1
9Pruh vshfl￿fdoo| zh xvhg d pxowlsolfdwlyh KS ￿owhu zlwk d ydoxh iru ￿ ri 833 3331 Wklv dprxqwhg wr d
olqhdu ghwuhqglqj h{huflvh iru prvw frxqwulhv lqyroyhg1 Rqo| iru Luhodqg zh irxqg hylghqfh ri d qrqolqhdu
wuhqg1 Wkh rxwsxw jds zdv wkhq frqvwuxfwhg e| wdnlqj wkh orjdulwplf wudqvirup ri wkh wudqvlwru| sduw
ri wkh pxowlsolfdwlyh KS ￿owhu1 Wkh uhvxowlqj vhulhv fdswxuhv yhu| zhoo wkh exvlqhvv iuhtxhqf|1 Gdwd dqg
￿jxuhv rq wkh rxwsxw jds duh dydlodeoh xsrq uhtxhvw1
:Zh dvvvxph dovr wkdw Ehojldq lqwhuhvw udwh dssolhv lq Ox{hperxuj1
:Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Iru uhdvrqv ri euhylw| zh gr qrw suhvhqw wkh sdudphwhu hvwlpdwhv iru doo frxqwulhv
frqvlghuhg1 Dv iru rxu sxusrvh/ wkh suhvhqfh ri dv|pphwulf sursdjdwlrq ri vkrfnv lv ri
juhdwhu lpsruwdqfh/ zh suhvhqw wkh hhfwv ri lqwhuhvw udwh fkdqjhv rq rxwsxw dqg lq dwlrq
iru hdfk ri wkh frxqwulhv1 Pruh vshflfdoo|/ zh ghslfw wkh uhdfwlrq ri rxwsxw dqg lq dwlrq
wr dq lqfuhdvh ri wkh lqwhuhvw udwh e| rqh shufhqw gxulqj wkuhh frqvhfxwlyh |hduv1 Uhvxowv
duh suhvhqwhg lq jxuh 41; Dv fdq eh lqihuuhg iurp wkhvh jxuhv/ prvw frxqwulhv ehkdyh dv
h{shfwhg wr dq lqfuhdvh lq wkh lqwhuhvw udwh1 Erwk wkh rxwsxw dqg wkh lq dwlrq ghfuhdvh dv d
frqvhtxhqfh ri wkh lqfuhdvh lq lqwhuhvw udwhv1 Pruhryhu/ lq olqh zlwk wkh olwhudwxuh/ zh qg
iru doo frxqwulhv wkdw wkh rxwsxw uhvsrqvh lv odujhu wkdq wkdw ri lq dwlrq1 Dovr dv lv reylrxv
iurp jxuh 4/ wkh vl}h ri uhvsrqvhv dv zhoo dv wkh sursdjdwlrq ri wkh lqfuhdvh lq wkh lqwhuhvw
udwh glhu frqvlghudeo| dfurvv frxqwulhv1 Iru vrph frxqwulhv/ qrwdeo| Ehojlxp dqg Luhodqg/
zh revhuyh wkh vr0fdoohg sulfh sx}}oh +vhh Ixkuhu +4<<:, dqg Fkulvwldqr/ Hlfkhqedxp dqg
Hydqv +4<<7,,1 Wkdw lv/ wkh sulfh uhvsrqvh wr dq lqfuhdvh lq wkh lqwhuhvw udwh lv shuyhuvh/
l1h1 wkh sulfh ohyho lqfuhdvhv +voljkwo|, lq uhvsrqvh wr dq lqwhuhvw udwh vkrfn1
Lqvhuw Iljxuh 4
Wkh rswlpdo ihhgedfn uxoh iru lqwhuhvw udwhv ghshqgv rq erwk wkh uhgxfhg0irup g|qdplfv
dqg wkh suhihuhqfhv ri wkh fhqwudo edqn1 Lq wklv sdshu zh frqvlghu irxu w|shv ri fhqwudo
edqnhuv/ uhsuhvhqwhg e| glhuhqw vhwv ri suhihuhqfhv1 Pruh vshflfdoo| zh qrupdol}h wkh
zhljkw rq lq dwlrq yduldelolw| wr  dqg frqvlghu irxu sdudphwhu frpelqdwlrqv iru wkh zhljkw
dwwdfkhg wr rxwsxw yduldelolw| dqg wkh yduldqfh ri lqwhuhvw udwh vkrfnv= EbcGE f 2cfDc
EcfDc EDcfD dqg Ecf2D Wkh rswlpdo ihhgedfn uxohv/ vhh htxdwlrq E2c duh suhvhqwhg
lq wdeohv 4 wr 81
LQVHUW WDEOHV 4 WLOO 8
Vrph revhuydwlrqv duh zruwk vwdwlqj1 Iluvw/ dffruglqj wr wkh hvwlpdwhv lq wdeohv 4 wr
8/ wkh zhljkw rq rxwsxw lv frqvlghudeo| kljkhu wkdq wkh rqh rq lq dwlrq1 Wkh zhljkw rq
rxwsxw lv derxw wkuhh wr hljkw wlphv dv odujh dv wkh rqh rq rxwsxw ghshqglqj rq wkh frxqwu|
frqvlghuhg1 Wklv lv fohduo| dw rggv zlwk wkh vwdqgdug Wd|oru uxoh/ suhvfulelqj htxdo zhljkwv
rq rxwsxw dqg lq dwlrq1 Wklv qglqj lv/ krzhyhu/ txdolwdwlyho| lq olqh zlwk wkh qglqjv ri
Shhuvpdq dqg Vphwv +4<<;,/ zkr qg d idfwru wkuhh iru txduwhuo| gdwd1< Vhfrqg/ dqg lq
;Uhjuhvvlrq gldjqrvwlfv zhuh uhdvrqdeoh iru doo hvwlpdwhg htxdwlrqv1 Qr vljql￿fdqw vljqv ri uhpdlqlqj
dxwrfruuhodwlrqv zhuh uhsruwhg1 Wkh U5 iru wkh rxwsxw htxdwlrq zhuh uhodwlyho| kljk h{sodlqlqj rq dyhudjh
derxw 93( ri yduldwlrq1 Wkh U5 iru wkh lq dwlrq uhjuhvvlrqv zhuh vrphzkdw orzhu zlwk dq dyhudjh durxqg
73(1
<Hvwlpdwlqj wkh rswlpdo ihhgedfn uxoh iru Jhupdq| rq txduwhuo| gdwd zh rewdlqhg frh!flhqwv forvh wr
wkh rqhv ri Shhuvpdq dqg Vphwv +4<<;,/ fruurerudwlqj wkh uhodwlyho| odujh zhljkw rq rxwsxw1
;Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
olqh zlwk wkh lqwxlwlrq/ wkh rxwsxw frh!flhqwv lq wkh ihhgedfn uxohv whqg wr lqfuhdvh zlwk
wkh zhljkw rq rxwsxw vwdelol}dwlrq Eb1 Wklug/ qrwh wkdw iru rxu prqwko| gdwd zh rewdlq
odujh frh!flhqwv rq wkh rqh shulrg odjjhg lqwhuhvw udwh/ lpso|lqj d uhodwlyho| lqhuw lqwhuhvw
udwh surfhvv1 Reylrxvo|/ wkh zhljkw rq wkh odjjhg lqwhuhvw udwh lqfuhdvhv zlwk wkh zhljkw
sxw rq lqwhuhvw udwh vprrwklqj EEfrpsduh wdeohv 4 dqg 5,1
6 Lqvwlwxwlrqdo Iudphzrun= HFE Ghflvlrq Uxohv
Ghflvlrqv derxw wkh prqhwdu| srolf| +wkh vkruw uxq lqwhuhvw udwh, zloo eh wdnhq e| wkh
Jryhuqlqj Frxqflo ri wkh HVFE1 Lw frqvlvwv ri 4:/ l1h1 44 jryhuqruv ri wkh qdwlrqdo fhqwudo
edqnv zkr uhsuhvhqw wkh qdwlrqdo lqwhuhvwv dw wkh frxqflo phhwlqjv dqg 9 phpehuv ri
wkh HFE Erdug zkr zloo prvw olnho| wdnh d Hxurshdq zlgh ylhz dqg dfw dffruglqjo|1 D
qdwxudo lpsolfdwlrq ri wklv lqvwlwxwlrqdo vhw0xs lv wkdw 45 ghvluhg lqwhuhvw udwhv zloo fr0h{lvw/
d Hxurshdq0zlgh lqwhuhvw udwh sursrvhg e| wkh HFE0erdug dqg 44 qdwlrqdo ghvluhg lqwhuhvw
udwhv1 Wkh Jryhuqlqj Frxqflo zloo phhw uhjxoduo| +durxqg rqfh d prqwk, wr yrwh xsrq wkh
vkruw uxq lqwhuhvw udwh dv wkh pdlq srolf| wrro143
Vr idu lw kdv qrw ehhq ghflghg zklfk yrwlqj surfhgxuh zloo eh dgrswhg e| wkh Jry0
huqlqj Frxqflo1 Zh dvvxph wkdw d surfhgxuh dnlq wr wkh rqh xvhg lq wkh IHG ru wkh
Exqghvedqn zloo eh zlwkkhog1 Wkhvh surfhgxuhv duh lq wkhlu hvvhqfh fkdudfwhul}hg e| wkh
iroorzlqj vhtxhqfh ri hyhqwv1 Zh dvvxph wkdw wkh HFE0erdug wkurxjk lwv suhvlghqw kdv wkh
suhurjdwlyh wr sursrvh wkh srolf| +l1h1 wkh lqwhuhvw udwh dssolfdeoh lq doo HPX0frxqwulhv,
wr eh lpsohphqwhg hdfk shulrg1 Wklv sursrvdo lv dvvxphg wr eh dozd|v edfnhg e| wkh vl{
frxqflo phpehuv ri wkh erdug1 Zh dvvxph ixuwkhu wkdw wkh sursrvdo zloo eh dffhswhg e|
wkh frxqflo xqohvv wkhuh lv d pdmrulw| +dw ohdvw < phpehuv, rssrvlqj lw144 Lq wkh fdvh ri
dq rssrvlqj pdmrulw| wkh HFE erdug euhdnv wkh rssrvlqj pdmrulw| e| d vhfrqg sursrvdo
zklfk h{dfwo| htxdov wkh ghvluhg lqwhuhvw udwh ri wkh frxqwu| forvhvw wr wkh ruljlqdo HFE
sursrvdo1 Wklv vhfrqg sursrvdo zloo wkhq eh dffhswhg e| odfn ri rssrvlwlrq1
Wkh deryh ghflvlrq surfhgxuh erlov grzq wr d phgldq yrwhu prgho1 Lq rughu wr vhh wklv/
udqn wkh ghvluhg lqwhuhvw udwhv iru hdfk ri wkh 4: phpehuv45 lq dvfhqglqj rughu/ wr jlyh
43Iru h{dpsoh/ wkh Ihghudo Rshq Pdunhw Frpplwwhh +IRPF, lv wkh fklhi srolf|pdnlqj erg| ri wkh XV
Ihghudo Uhvhuyh 1 Lwv phpehuvkls frqvlvwv ri wkh vhyhq phpehuv ri wkh Erdug ri Jryhuqruv/ wkh suhvlghqw
ri wkh Ihghudo Uhvhuyh Edqn ri Qhz \run dqg irxu Uhvhuyh Edqn suhvlghqwv/ zkr vhuyh rq d urwdwlqj edvlv1
Wkh IRPF phhwv hljkw wlphv d |hdu1 Lq Jhupdq|/ wkh Exqghvedqn Frxqflo lv wkh ghflvlrq pdnlqj erg|
dqg frqvlvwv ri wkh Suhvlghqw dqg Ylfh0Suhvlghqw ri wkh Exqghvedqn/ wkh vl{ phpehuv ri wkh Gluhfwrudwh dqg
wkh qlqh Suhvlghqwv ri wkh Odqg Fhqwudo Edqnv1 Lwv phhwlqjv jhqhudoo| wdnh sodfh rq dowhuqdwh Wkxuvgd|v1
44Qrwh wkdw d pdmrulw| ri < frxqwulhv lq wklv prgho zloo rqo| h{lvw li dw ohdvw < frxqwulhv doo kdyh ghvluhg
lqwhuhvw udwhv kljkhu +orzhu, wkdq wkh rqh ghflghg e| wkh HFE1
45Ghvluhg lqwhuhvw udwhv iru shupdqhqw HFE phpehuv duh reylrxvo| lghqwlfdo1 Pruh vshfl￿fdoo| wkh| duh
<Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh






|  Qrwh wkdw dv orqj
dv wkh qlqh0wk rughuhg ghvluhg lqwhuhvw udwh lv wkh rqh sursrvhg e| wkh HFE/ dq rssrvlqj
pdmrulw| ri qlqh ru pruh phpehuv zloo qhyhu h{lvw vlqfh dw prvw hljkw ghvluhg lqwhuhvw udwhv
zloo eh orzhu +kljkhu, wkdq wkh HFE sursrvdo1 Qh{w/ vxssrvh wkdw d pdmrulw| ri dw ohdvw
qlqh frxqwulhv h{lvwv1 Lw lv hdv| wr vhh wkdw lq rughu wr euhdn wkh pdmrulw| wkh HFE pxvw
dffrpprgdwh lwv lqwhuhvw udwh srolf| wr wkdw ri wkh qlqh0wk rughuhg ghvluhg lqwhuhvw udwh1
Lq rwkhu zrugv wkh qlqwk frxqwu|*v ghvluhg lqwhuhvw udwh zloo xqghu wkh ghflvlrq vfkhph
vnhwfkhg deryh dozd|v eh wkh dfwxdo lqwhuhvw udwh srolf| ri wkh HFE erdug1
Qh{w wr wkh yrwlqj surfhgxuh zh dovr kdyh wr prgho wkh shuvshfwlyh ri hdfk ri wkh
uhsuhvhqwdwlyhv lq wkh Jryhuqlqj frxqflo1 Khuh zh pdnh wkh glvwlqfwlrq ehwzhhq d HPX
shuvshfwlyh dqg d qdwlrqdolvwlf shuvshfwlyh1
Lq wkh fdvh ri d qdwlrqdolvwlf shuvshfwlyh wkh uhsuhvhqwdwlyh kdv d ghvluhg lqwhuhvw udwh
htxdo wr wkh rswlpdo lqwhuhvw udwh ri klv frxqwu|1 Wkdw lv iru wkh uhsuhvhqwdwlyh ri frxqwu|














zkhuh wkh vxevfulsw  uhsuhvhqwv wkh yduldeoh uhohydqw iru frxqwu|  Li wkh uhsuhvhqwdwlyh
wdnhv dq HPX0zlgh shuvshfwlyh kh zloo frqvlghu wkh vlwxdwlrq lq wkh xqlrq dv d zkroh dqg
frqvwuxfw d ghvluhg lqwhuhvw udwh prvw dsw wr wkh HPX0zlgh vwdwh ri wkh hfrqrp|1 Zh
dvvxph/ dv d vkruw fxw/ wkdw wklv ghvluhg lqwhuhvw udwh fdq eh uhsuhvhqwhg dv d zhljkwhg





zkhuh ￿ lv wkh zhljkw dwwdfkhg wr frxqwu| c zklfk lv wdnhq dv wkh qrupdol}hg vkduh ri
wkh fdslwdo ri wkh qdwlrqdo fhqwudo edqnv lq wkh HFE146 Reylrxvo|/ wkh qdo rxwfrph ri
wkh yrwlqj zloo erwk ghshqg rq wkh yrwlqj surfhgxuh/ zklfk lv phgldq yrwhu47/d q gr qw k h
dwwlwxgh +shuvshfwlyh, wkdw hdfk ri wkh uhsuhvhqwdwlyhv lq wkh Jryhuqlqj Frxqflo wdnhv1
Lq wkh vlpxodwlrqv zh zloo frqvlghu wkh iroorzlqj vfhqdulr*v=
jlyhq e| gw @ lH
w =
46Wkhvh zhljkwv duh d ixqfwlrq ri wkh frxqwu|*v srsxodwlrq dqg JGS lq HPX0zlgh srsxodwlrq dqg JGS1
Dv vxfk wkh| fdq eh wdnhq dv uhohydqw sur{lhv iru wkh zhljkw hdfk frxqwu| jhwv lq wkh ghflvlrq wdnhq e|
d uhsuhvhqwdwlyh zlwk dq HPX0zlgh shuvshfwlyh1 Wkh zhljkwv duh iru Dxvwuld 3135<</ Ehojlxp 313699/
Ilqodqg 3134::/ Iudqfh 31546;/ Jhupdq| 3163<6/ Luhodqg 313439/ Lwdo| 314;<9/ Ox{hpexuj 31334</ Wkh
Qhwkhuodqgv 313875/ Sruwxjdo 313577 dqg Vsdlq 31444<1
47Phgldq yrwhu prghov kdyh dovr ehhq frqvlghuhg e| rwkhuv dv d olnho| rxwfrph ri wkh yrwlqj surfhgxuh/
vhh iru lqvwdqfh Yrq Kdjhq +4<<;,1
43Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
 Frqvhqvxv= Hdfk uhsuhvhqwdwlyh wdnhv dq HPX0zlgh shuvshfwlyh1 Xqghu wklv uxoh/ doo
ghvluhg lqwhuhvw udwhv frlqflgh zlwk wkh HPX0zlgh dyhudjh g|c.￿L Qr whqvlrqv zloo
eh revhuyhg vlqfh wkh uvw sursrvdo ri wkh HFE0suhvlghqw zloo dozd|v eh dffhswhg>
 HFE Uxoh= Uhsuhvhqwdwlyhv ri wkh lqglylgxdo fhqwudo edqnv lq wkh Jryhuqlqj Frxq0
flo wdnh d qdwlrqdolvwlf shuvshfwlyh El1h1 xvh _|c￿ zkloh wkh vl{ HFE0erdug phpehuv
wdnh dq HPX zlgh shuvshfwlyh +l1h1 _|c.￿L Lq wklv fdvh/ wkh HFE0erdug djjuh0
jdwhv lqglylgxdo ghvluhg lqwhuhvw udwhv dqg sursrvhv wklv dyhudjh dv wkh srolf| wr eh
lpsohphqwhg1 Rqo| li dw ohdvw qlqh uhsuhvhqwdwlyhv rssrvh/ d vhfrqg +phgldq yrwhu,
sursrvdo zloo eh pdgh e| wkh suhvlghqw>
 Qdwlrqdolvwlf fdvh= Doo uhsuhvhqwdwlyhv +wkh 44 uhsuhvhqwdwlyhv ri wkh lqglylgxdo fhqwudo
edqnv dqg wkh 9 phpehuv ri wkh HFE0erdug, doo wdnh d qdwlrqdolvwlf shuvshfwlyh1 Wkh
rxwfrph ri wkh yrwlqj surfhgxuh erlov grzq wr d phgldq yrwhu rxwfrph148
7 Yrwlqj surfhgxuhv/ lqwhuhvw udwhv dqg pdfur0hfrqrplf
shuirupdqfh= vlpxodwlrq uhvxowv
Vr idu/ zh kdyh prghoohg wkh frxqwu|0vshflf ghvluhg lqwhuhvw udwhv dqg wkh yrwlqj sur0
fhgxuhv1 Lq wklv vhfwlrq zh orrn lqwr wkh pdfur0hfrqrplf hhfwv ri wkh glhuhqw yrwlqj
surfhgxuhv rq wkh glhuhqw frxqwulhv1 Zh dqdo|}h wkh wkuhh vfhqdulr*v olvwhg deryh= wkh
f r q v h q v x vu x o h /w k hH F EU x o hf d v hd q gw k hq d w l r q d o l v w l ff d v h 1
Lq rughu wr dvvhvv wkh hfrqrplf hhfwv zh orrn dw zhoiduh +wkh orvv ixqfwlrq, dqg lwv
frpsrqhqwv iru hdfk ri wkh phpehu vwdwhv wdnlqj lqwr dffrxqw wkh dv|pphwulhv lq wkh
vkrfnv dqg wkhlu sursdjdwlrq dfurvv wkh glhuhqw phpehu vwdwhv1 Dv d +fuxgh, jdxjh
iru wkhvh ydoxhv zh frpsxwhg wkh orvv dqg wkh yduldelolw| ri lwv frpsrqhqwv xqghu wkh
dvvxpswlrq wkdw hdfk frxqwu| frxog sxuvxh lwv rzq prqhwdu| srolf| dqg zrxog wkhuhiruh
iroorz lwv rzq rswlpdo ihhgedfn uxoh1
Vrph uhpdunv zlwk uhvshfw wr wkh vlpxodwlrqv duh lq rughu1 Iluvw/ uhjduglqj wkh vkrfnv/
zh dvvxph wkdw lq dwlrq vkrfnv dfw rq dq HPX0zlgh edvlv1 Wkdw lv zh dvvxph wkdw wkhvh
vkrfnv duh lghqwlfdo dfurvv frxqwulhv1 Wkh dgmxvwphqw sdwkv ri lq dwlrq dqg rxwsxw dqg
wkh vwuxfwxuh ri wkh rxwsxw vkrfnv dfurvv wkh xqlrq duh dvvxphg qrw wr eh dhfwhg e| wkh
fuhdwlrq ri HPX1
48Qrwh wkdw wkh fxuuhqw HFE0erdug zloo frqvlvw ri Gxwfk/ Iuhqfk/ Ilqqlvk/ Jhupdq/ Lwdoldq dqg Vsdqlvk
fhqwudo edqnhuv1
44Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Lq rughu wr dffrxqw iru wkh rxwsxw frpryhphqwv dfurvv wkh phpehu vwdwhv zh xvh wkh
uhvlgxdov # ri wkh rxwsxw jds htxdwlrq E2iru hdfk frxqwu| Wkh sdluzlvh fruuhodwlrq dprqj













Wkxv/ iru wkh fryduldqfh pdwul{ ri wkh Hxurshdq Xqlrq 44 zh fdq zulwh 7 'd r￿￿o D
sduwlfxoduo| xvhixo ghfrpsrvlwlrq ri wkh pdwul{ V lv wkh Fkrohvn| ghfrpsrvlwlrq 7 '
uu￿czkhuh O lv d orzhu wuldqjxodu pdwul{1 Wkh Fkrohvn| ghfrpsrvlwlrq lv wdexodwhg lq
dsshqgl{ D1 Lq wkh vlpxodwlrqv zh frqvwuxfw rxwsxw vkrfnv zlwk wkh vdph fryduldqfh
vwuxfwxuh dv revhuyhg lq wkh sdvw1 Irupdoo|/ wklv fryduldqfh vwuxfwxuh fdq eh uhfryhuhg e|
frqvwuxfwlqj d yhfwru ri rxwsxw vkrfnv #| 'd #￿c|cc#￿￿c|o￿ ' u0|c zkhuh 0 lv d xqlyduldwh
vwdqgdug qrupdo vwrfkdvwlf yduldwh1
Zh wkxv orrn dw wkh k|srwkhwlfdo fdvh zkhuh iru lqvwdqfh lqvwlwxwlrqdo vwuxfwxuhv ru
frpsrvlwlrq ri surgxfwlrq uhpdlq wkh vdph dv ehiruh wkh fuhdwlrq ri HPX1 Wkh h{huflvh lv
krzhyhu uhohydqw dv d uvw jxhvv dv zh zrxog iroorzlqj Shhuvpdq dqg Vphwv +4<<;, dujxh
wkdw wkh hvwdeolvkphqw ri wkh HFE lv qrw d wrwdoo| qhz hqylurqphqw vlqfh d uhodwlyho| orqj
shulrg ri prqhwdu| frqyhujhqfh kdv suhfhghg lw1
714 Lqwhuhvw udwh ehkdylru
Iluvw/ zh orrn dw wkh hhfw ri wkh yrwlqj surfhgxuhv rq wkh hqvxlqj lqwhuhvw udwhv dv gh0
flghg e| wkh HFE Jryhuqlqj frxqflo1 Wkh skdvh vsdfhv iru wkh lqwhuhvw udwhv duh ghslfwhg
lq Iljxuh 51 Wkhvh skdvh vsdfhv uhvhpeoh yhu| pxfk dq DU+4, surfhvv forvh wr d xqlw
urrw1 Lq idfw hvwlpdwhg DU0frh!flhqwv duh ri wkh rughu ri fbb Wklv wlph vhulhv fkdudf0
whulvwlf lv revhuyhg lqghshqghqwo| ri wkh yrwlqj surfhgxuh1 Zkhwkhu uhsuhvhqwdwlyhv wdnh d
qdwlrqdolvwlf ru HPX zlgh shuvshfwlyh grhv qrw pdwwhu lq wklv uhvshfw1
Zkhuh wkh yrwlqj surfhgxuhv vwduw wr pdwwhu lv lq wkh fruuhodwlrq ri hdfk ri wkh frxqwu|*v
ghvluhg lqwhuhvw udwh zlwk wkh ghflghg HPX lqwhuhvw udwh1 Wdeoh 8 suhvhqwv wkh fruuhodwlrq
pdwul{ ri ghvluhg lqwhuhvw udwhv dfurvv frxqwulhv1
Lqvhuw wdeoh 8
Vrph lvvxhv vwdqg rxw1 Iluvw/ lq wkh HFE Uxoh fdvh/ l1h1 wkh vlwxdwlrq zkhuh rqo|
wkh HFE0erdug phpehuv wdnh dq HPX0zlgh shuvshfwlyh/ wkh sursrvdo ri wkh erdug zloo
eh dffhswhg doprvw dozd|v1 Lq rxu vlpxodwlrqv zh rewdlqhg vxffhvvixo rssrvlwlrq rqo|
lq derxw 4 lq 4333 wr 8 lq 4333 fdvhv1 Wklv reylrxvo| lv gxh wr wkh idfw wkdw wkh HFE
45Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
dyhudjhv ghvluhg lqwhuhvw udwhv dqg wkdw d vxffhvvixo rssrvlwlrq h{lvw rqo| li dw ohdvw qlqh
frxqwulhv kdyh ghvluhg lqwhuhvw udwhv kljkhu +orzhu, wkdq wkh erdug*v sursrvdo1 Vr/ xqohvv
ghvluhg lqwhuhvw udwhv duh h{wuhpho| vnhzhg/ wkh HFE Jryhuqlqj Frxqflo*v sursrvdo zloo eh
dffhswhg1
Vhfrqg/ li/ dv zh dvvxph lq wkh HFE Uxoh fdvh/ erdug phpehuv zhljk wkh frxqwulhv e|
wkhlu hfrqrplf lpsruwdqfh/ wkh fkdqjhv lq ghflghg lqwhuhvw udwhv zloo fruuhvsrqg forvho|
zlwk wkh ghvluhg lqwhuhvw udwh fkdqjhv iru wkh odujhu frxqwulhv ri wkh xqlrq1 Iru lqvwdqfh/
lq wkh edvh fdvh + b ' c' D zh qg d fruuhodwlrq ehwzhhq ghflghg dqg ghvluhg
lqwhuhvw udwhv ehwzhhq ;:( +Jhupdq|, dqg <5( +Vsdlq,1 Wkh phdq devroxwh ghyldwlrqv ri
ghvluhg lqwhuhvw udwhv iurp ghflghg lqwhuhvw udwhv +qrw uhsruwhg exw dydlodeoh rq uhtxhvw,
duh pruhryhu ohvv wkdq 4( lqglfdwlqj wkdw wkh HFE Uxoh yrwlqj vfkhph dfwxdoo| doorzv
wkh eljjhu frxqwulhv wr lpsrvh wkhlu ghvluhg lqwhuhvw udwhv rq wkh xqlrq dv d zkroh1 Iru
wkh vpdoohu frxqwulhv/ wklv fruuhodwlrq ehfrphv vpdoohu + dqg wkh phdq devroxwh ghyldwlrq
ri ghflghg iurp ghvluhg lqwhuhvw udwhv odujhu,/ lqglfdwlqj wkdw wkhlu rswlpdo srolflhv duh
qrw vr pxfk lqfrusrudwhg lqwr wkh HFE0erdug*v sursrvdo/ dv h{hpsolhg e| Sruwxjdo dqg
Ox{hpexuj1
Wklug/ lq jhqhudo/ odujhu frxqwulhv ,JJre lq lpsruwdqfh zkhq doo wkh phpehuv ri wkh
Jryhuqlqj Frxqflo +lqfoxglqj wkh erdug phpehuv, krog d qdwlrqdolvwlf shuvshfwlyh1 Wklv
ihdwxuh ri wkh prgho lv qrw kdug wr xqghuvwdqg1 Qrwh wkdw wkh yrwlqj srzhu ri wkh odujhu
frxqwulhv/ uhsuhvhqwhg lq wkh erdug lv hhfwlyho| uhgxfhg li rqh jrhv iurp wkh HFE Uxoh
fdvh wr wkh qdwlrqdolvwlf fdvh1 Wkdw lv/ vlqfh wkh frqglwlrqv duh vxfk wkdw wkh HFE sursrvdo
lq wkh HFE Uxoh fdvh doprvw dozd|v grplqdwhv/ lw lv wkh uhodwlyh zhljkw ri wkh ghvluhg
lqwhuhvw udwhv lq wkh HFE0erdug*v sursrvdo wkdw ghwhuplqhv wkh hhfwlyh yrwlqj zhljkw ri
d frxqwu|1 Wkhvh zhljkwv duh kljk iru wkh odujhu frxqwulhv/ +Iudqfh 3154/ Jhupdq| 316,1 Lq
wkh qdwlrqdolvwlf fdvh vrph frxqwulhv/ vxfk dv Jhupdq| dqg Iudqfh zloo eh uhsuhvhqwhg e|
wzr uhsuhvhqwdwlyhv/ zklfk jlyh wkhp d *yrwlqj srzhu* ri 524:/ zklfk lv vpdoohu wkdq wkh
zhljkwv wkh| kdyh lq wkh dowhuqdwlyh fdvh1
715 Zhoiduh Dqdo|vlv
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Wkh pdlq uhvxow rewdlqhg iurp wkh vlpxodwlrqv xqghu wkh wkuhh yrwlqj surfhgxuhv lv wkdw/
wkh| gr pdwwhu1 Wklv idfw lv looxvwudwhg iru wkh edvh fdvh +b ' c ' D lq wdeoh ;149
49Qrwh wkdw zh gr qr orqjhu suhvhqw wkh fdvh ri wkh frqvhqvxv uxoh vhsdudwho|1 Jlyhq wkh glvfxvvvlrq lq
wkh suhylrxv vhfwlrq/ lw lv reylrxv wkdw doo uhohydqw ydoxhv zloo doprvw h{dfwo| frlqflgh zlwk wkrvh uhsruwhg
xqghu wkh khdglqj phgldq yrwhu1 Uhvxowv iru wkh frqvhqvxv uxoh duh dydlodeoh xsrq uhtxhvw1
46Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Wdeoh ; suhvhqwv wkh yduldelolw| ri rxwsxw/ lq dwlrq dqg lqwhuhvw udwh vkrfnv dv zhoo dv wkhlu
djjuhjdwlrq lqwr wkh orvv ixqfwlrq iru hdfk ri wkh HPX0phpehu vwdwhv1 Dv d jdxjh wkh wdeoh
dovr suhvhqwv wkh ydoxhv iru wkhvh txdqwlwlhv xqghu wkh dvvxpswlrq wkdw hdfk frxqwu| zrxog
iroorz dq lqghshqghqw prqhwdu| srolf| +l1h1 lpsohphqw lwv rzq rswlpdo olqhdu ihhgedfn
uxoh,1
Lqvhuw wdeohv 9 WLOO <
Frqvlghu uvw wkh vr0fdoohg ehqfkpdun fdvh1 Wklv fdvh fruuhvsrqgv wr wkh vlwxdwlrq
lq zklfk hdfk frxqwu| ghflghv lqghshqghqwo| rq lwv rzq prqhwdu| srolf| +lqwhuhvw udwh,1
Reylrxvo|/ vlqfh wkh frxqwu| fdq lqghshqghqwo| vhw lwv lqwhuhvw udwh wr plqlpl}h lwv orvv
ixqfwlrq/ orvvhv iru wkh ehqfkpdun fdvh zloo eh orzhu wkdq wkrvh lqfxuuhg xqghu dq HPX0
zlgh lqwhuhvw udwh srolf|1 Dv fdq eh lqihuuhg iurp wdeohv 9/ orvvhv xqghu wkh ehqfkpdun
fdvh duh lqghhg wkh orzhvw1 4: Qrwh wkdw/ dowkrxjk wkh glhuhqfhv ehwzhhq orvvhv xqghu wkh
lqghshqghqw prqhwdu| srolf| dqg wkh HFE Uxoh duh lq devroxwh ydoxh uhodwlyho| vpdoo/ wkh
shufhqwdjh lqfuhdvh lq wkh orvv lv frqvlghudeoh iru vrph frxqwulhv/ udqjlqj iurp d orz 314(
wr 47( iru Iudqfh1 Wkh lqfuhdvh lq orvv lv pdlqo| gxh wr dq lqfuhdvh lq wkh yduldelolw| ri
rxwsxw1 Lq dwlrq yduldelolw| uhpdlqv lq jhqhudo xqdowhuhg e| wkh fuhdwlrq ri dq HFE xvlqj
phgldq yrwhu surfhgxuhv1
Wkh qdwlrqdolvwlf uxoh/ pruhryhu/ lqfuhdvhv wkh orvv uhodwlyh wr wkh HFE Uxoh fdvh iru
prvw HPX0frxqwulhv lq wkh edvh fdvh1 Qrwh wkdw wklv lqfuhdvh lq orvv rewdlqv ehfdxvh ri
vxevwdqwldo lqfuhdvhv lq erwk wkh lq dwlrq dqg rxwsxw yduldelolw|1 D whqwdwlyh lqwhusuhwdwlrq
iru wklv uhvxow jrhv d iroorzv1 Zh dujxhg lq wkh suhylrxv vhfwlrq wkdw wkh fkdqjh iurp d
HFE Uxoh surfhgxuh wr d qdwlrqdolvwlf fdvh hhfwlyho| ghfuhdvhv wkh zhljkw ri wkh odujhu
frxqwulhv lq wkh ghflvlrq surfhvv1 Wkhuhiruh/ vpdoohu frxqwulhv jhw lpsolflwo| d odujhu zhljkw
lq wkh ghflvlrq surfhvv/ zklfk lq wxuqv lpsolhv wkdw wkh ghflghg lqwhuhvw udwh zloo eh d pruh
htxdoo| zhljkwhg dyhudjh ri wkh ghvluhg lqwhuhvw udwhv14; Dv d uhvxow/ lqwhuhvw udwhv duh
ohvv olnho| wr uhpdlq dq hhfwlyh lqvwuxphqw iru vwdelol}lqj rxwsxw dqg lq dwlrq/ xqohvv doo
frxqwulhv idfh vlplodu hfrqrplf frqglwlrqv1 Wkh odwwhu frqglwlrq lv xqolnho| wr rffxu wdnlqj
lqwr dffrxqw wkh dv|pphwulf vwuxfwxuhv dfurvv frxqwulhv +vhh vhfwlrq 5,1
D forvhu orrn dw wdeoh 8 uhyhdov wkdw wkh fruuhodwlrqv ehwzhhq ghvluhg dqg ghflghg
lqwhuhvw udwhv ghfuhdvhv zlwk wkh zhljkw dwwdfkhg rq rxwsxw vwdelol}dwlrq1 Wkdw lv/ wkh
kljkhu wkh lpsruwdqfh ri rxwsxw vwdelolvdwlrq/ wkh orzhu/ lq jhqhudo/ wkh fruuhodwlrq ehwzhhq
wkh +frxqwu|0vshflf, ghvluhg dqg dfwxdoo| lpsohphqwhg lqwhuhvw udwh srolflhv1 Wklv phdqv
4:Qrwh dovr wkdw wklv krogv iru doo dowhuqdwlyh vshfl￿fdwlrqv iru wkh sdudphwhuv ri rxwsxw vwdelol}dwlrq
dqg lqwhuhvw udwh vprrwklqj1 +vhh wdeohv 9 wloo <,
4;Dqg wkhuhiruh pdnh lqwhuhvw udwh yduldelolw| vpdoohu xqghu uhodwlyho| jhqhudo frqglwlrqv1
47Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
wkdw wkh pruh lqglylgxdo frxqwulhv fduh derxw rxwsxw vwdelol}dwlrq wkh pruh riwhq wkh| duh
olnho| wr eh iuxvwudwhg e| wkh HFE ghflvlrqv1 Wklv ihdwxuh ri wkh prgho kdv lwv ruljlq lq
wkh rswlpdo ihhgedfn uxohv suhvhqwhg lq wdeohv 4071 Zkhq frxqwulhv dwwdfk d kljkhu zhljkw
rq rxwsxw vwdelolvdwlrq zh revhuyh d v|vwhpdwlf lqfuhdvh lq wkh rxwsxw frh!flhqwv dqg d
v|vwhpdwlf ghfuhdvh lq wkh lqwhuhvw udwh frh!flhqwv1 Dv d uhvxow/ dv|pphwulf rxwsxw vkrfnv
ehfrph pruh lpsruwdqw dqg +frpprq, sdvw lqwhuhvw udwhv dqg lq dwlrq vkrfnv ehfrph
uhodwlyho| ohvv lpsruwdqw1 Wkhuhiruh wkh vfrsh iru glyhujhqw ghvluhg lqwhuhvw udwh srolflhv
lqfuhdvhv1 Wkxv dv lqglylgxdo frxqwulhv lqfuhdvh wkhlu ghvluh wr vwdelol}h rxwsxw pruh frq lfw
lv olnho| wr rffxu1 Qrwh dovr wkdw lqwhuhvw udwh yduldelolw| lqfuhdvhv dv wkh zhljkw rq rxwsxw
vwdelolvdwlrq lqfuhdvhv1 Wklv lqfuhdvh lq wkh lqwhuhvw udwh yduldelolw| krzhyhu grhv qrw ohdg
wr d jhqhudo ghfuhdvh lq rxwsxw yduldelolw|1 Rxwsxw yduldelolw| lqfuhdvhv iru vrph frxqwulhv
dqg ghfuhdvhv iru rwkhu frxqwulhv1 Zh fdq wkhuhiruh frqfoxgh wkdw wkh lqwhuhvw udwhv ehfrph
rq dyhudjh d ohvv hhfwlyh lqvwuxphqw wr vwdelol}h rxwsxw zkhq lqglylgxdo frxqwulhv lqfuhdvh
wkhlu ghvluh wr vwdelol}h rxwsxw1 Wklv uhvxow lv qrw vxusulvlqj vlqfh wkh lqfuhdvh lq lqwhuhvw
udwh yduldelolw| lv jhqhudwhg e| dq lqfuhdvh lq wkh zhljkw ri rxwsxw vkrfnv/ zklfk kdyh d
vwurqj frxqwu| vshflf frpsrqhqw1
71515 Dv|pphwulf suhihuhqfhv
Dq lqwhuhvwlqj h{whqvlrq frqfhuqv krz zhoiduh lv dhfwhg zkhq frxqwulhv kdyh dv|pphwulf
suhihuhqfhv1 Lq wdeohv 43 dqg 44/ zh wdexodwh wklv fdvh zkhuh vrph frxqwulhv duh dvvxphg
wr kdyh d kljkhu zhljkw rq rxwsxw +b 'D c'f D, dqg vrph orzhu zhljkw +b ' c'f D,1
Frxqwulhv dvvxphg wr kdyh d frqfhuq ri d kljkhu rxwsxw vwdelol}dwlrq duh Iudqfh/ Luhodqg/
Lwdo|/ Sruwxjdo dqg Vsdlq/ zkhuhdv Dxvwuld/ Ehojlxp/ Ilqodqg/ Jhupdq|/ Ox{hperxuj dqg
Qhwkhuodqgv duh dvvxphg wr kdyh d orzhu zhljkw1
Iluvw ri doo/ lq wklv fdvh/ frxqwulhv lq jhqhudo h{shulhqfh kljkhu orvvhv zlwk wkh HFE uxoh1
Wkh orvvhv xqghu HFE Uxoh zlwk dv|pphwulf suhihuhqfhv duh lq jhqhudo kljkhu frpsduhg
zlwk wkh uhvshfwlyh fdvhv zlwk v|pphwulf suhihuhqfhv1 Rqo| Lwdo|/ Sruwxjdo dqg Vsdlq vhhp
wr ehqhw iurp wkh dv|pphwulf suhihuhqfhv dqg kdyh d orzhu orvv1 Wkh uhvxowv zlwk wkh
qdwlrqdolvwlf uxoh duh vrphzkdw pl{hg/ l1h1 vrph frxqwulhv jdlq vrph frxqwulhv orrvh zkhq
suhihuhqfhv duh dv|pphwulf1
Vhfrqg/ zkhq zh frpsduh wkh uhvxowv ri wdeoh 8 zlwk wkrvh ri wdeoh 43/ zh revhuyh wkdw
wkh fkdqjh lq orvvhv duh forvho| uhodwhg zlwk fkdqjhv lq wkh fruuhodwlrq ehwzhhq ghvluhg
dqg ghflghg lqwhuhvw udwhv1 Zkhq frxqwulhv duh ohvv kduphg zlwk wkh ghflvlrqv ri wkh HFE
Frxqflo +wkxv d kljkhu fruuhodwlrq ehwzhhq ghvluhg dqg ghflghg lqwhuhvw udwhv,/ orvvhv whqg
wr frph forvhu wr wkhlu uhvshfwlyh ehqfkpdun uhvxowv1
48Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
71516 V|pphwulf yhuvxv dv|pphwulf vkrfnv
Ilqdoo|/ zh orrn dw wkh hhfwv ri fkdqjhv lq wkh fruuhodwlrq ri rxwsxw vkrfnv rq wkh pdfur0
hfrqrplf shuirupdqfh ri wkh phpehu vwdwhv1 Ydulrxv dxwkruv kdyh dujxhg wkdw lq fdvh ri
ixoo prqhwdu| lqwhjudwlrq/ wkh lqgxvwuldo frpsrvlwlrq ri d frxqwu| lv olnho| wr eh dhfwhg
dv zhoo1 Lq zklfk gluhfwlrq lv krzhyhu d pdwwhu ri ghedwh1 Vrph dxwkruv eholhyh wkdw
prqhwdu| dqg hfrqrplf lqwhughshqghqfh ohdg wr uhjlrqdo frqfhqwudwlrq dqg djjorphudwlrq
hhfwv/ wkhuhe| lqwhqvli|lqj wkh dv|pphwu| ri vkrfnv1 4< Rwkhuv kdyh dujxhg wkdw frxqwulhv
zloo pruh vlplodu dv d frqvhtxhqfh ri prqhwdu| xqlrq vr wkdw vkrfnv zloo eh pruh v|pphwulf
wkdq wrgd|153
Lq rxu vlpxodwlrqv zh dqdo|}h wkh lpsolfdwlrq ri wkhvh wzr rssrvlqj k|srwkhvlv e|
doorzlqj vkrfnv wr eh hlwkhu ixoo| v|pphwulf ru ixoo| dv|pphwulf1
Irupdoo|/ zh prgho rxwsxw vkrfnv #| 'd #￿c|cc#￿￿c|o￿ dv d frqyh{ frpelqdwlrq ehwzhhq
d xqlrq zlgh rxwsxw vkrfn 0 dqg d yhfwru ri frxqwu| vshflf vkrfnv 1| 'd 1￿c|cc1￿￿c|o￿ G
#| ' k
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zkhuh k lv wkh dv|pphwu| sdudphwhu Wkh odwwhu frqglwlrq pdnhv vxuh wkdw wkh yduldqfhv
ri wkh vkrfnv duh lghqwlfdo wr wkh rqh revhuyhg lq wkh gdwd dqg wkhuhiruh doorzv xv wr gr
zhoiduh +furvv0wdeoh, frpsdulvrqv1 D ixoo| v|pphwulf uhjlrqdo vkrfn lv ghqhg e| k '
dqg d ixoo| dv|pphwulf rqh e| k 'f 1
Wkh uhvxowv duh suhvhqwhg lq wdeohv 45 dqg 46 iru wkh edvh fdvh iru wkh HFE Uxoh
Eb ' c'f cD1 Zh vkrz wzr h{wuhph fdvhv1 Zkhq doo frxqwulhv idfh v|pphwulf rxwsxw
vkrfnv rxu vlpxodwlrq uhvxowv lqglfdwh wkdw wkh orvvhv whqg wr ghfolqh txlwh vxevwdqwldoo|
zlwk uhvshfw wr wkh edvh fdvh lq wdeoh ;1 Wklv lv qrw uhdoo| vxusulvlqj vlqfh xqghu v|pphwu|
wkh ghvluhg lqwhuhvw udwhv ri wkh sduwlflsdqwv zloo eh forvhu wr hdfk rwkhu wkdq xqghu kljkhu
ghjuhhv ri dv|pphwu|1
Rq wkh rwkhu kdqg/ zkhq rxwsxw vkrfnv duh hqwluho| lglrv|qfudwlf/ frxqwulhv orvvhv
whqg wr lqfuhdvh zlwk uhvshfw wr wkh edvh fdvh dv vkrzq lq wdeoh ;1 Lq dgglwlrq xqghu
dv|pphwu| wkh fruuhodwlrq ehwzhhq wkh ghvluhg dqg ghflghg lqwhuhvw udwhv ghfolqhv uhodwlyh
4<Vhh Nuxjpdq +4<<4, rq wklv1
53Vhh/ iru lqvwdqfh/ Hxurshdq Frpplvvlrq +4<<3, dqg Iudqnho dqg Urvh +4<<9,
49Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
wr wkh v|pphwu| fdvh1 Wkxv/ xqghu dv|pphwu| lqglylgxdo frxqwulhv duh pruh iuxvwudwhg
e| wkh HFE ghflvlrq wkdq xqghu v|pphwu|/ dqg wkh| h{shulhqfh odujhu zhoiduh orvvhv1
8 Frqfoxvlrqv
Lq wklv sdshu zh dqdo|}hg wkh hhfwv ri glhuhqw yrwlqj surfhgxuhv lq wkh Jryhuqlqj Frxq0
flo ri wkh HFE rq wkh hfrqrplf frqglwlrqv dqg wkh zhoiduh lq wkh glhuhqw phpehu vwdwhv1
Yrwlqj surfhgxuhv zloo eh uhtxluhg wr uhvroyh wkh srvvleoh whqvlrqv zklfk pd| dulvh zlwklq
wkh Jryhuqlqj Frxqflo1 Vxfk whqvlrqv duh prvw olnho| wr dsshdu jlyhq wkh frqvwlwxwlrq ri
wkh erdug/ l1h1 hohyhq uhsuhvhqwdwlyhv ri wkh qdwlrqdo fhqwudo edqnv dqg vl{ HFE0erdug
phpehuv1 Wr pdnh rxu fdvh zh doorzhg fxuuhqw dv|pphwulhv lq vkrfnv dqg wkhlu sursdjd0
wlrq wr uhpdlq dw wkh ohyho zklfk wkh| kdyh wrgd|1 Dw wklv prphqw lw lv gl!fxow wr nqrz
zkhwkhu dv|pphwu| zloo lqfuhdvh ru ghfuhdvh lq wkh ixwxuh1
Lq rughu wr dvvhvv wkh srvvleoh whqvlrqv wkdw pd| dulvh iurp wkh h{lvwlqj dv|pphwulf frq0
glwlrqv dfurvv frxqwulhv zh ghulyhg wkh lpsolhg ghvluhg lqwhuhvw udwhv edvhg rq wkh rswlpdo
olqhdu ihhgedfn uxohv dv sursrvhg e| Uxghexvfk dqg Vyhqvvrq +4<<;,1 Wkhvh dv|pphwulf
hfrqrplf frqglwlrqv wkhq uhvxow lq whqvlrqv zlwklq wkh Jryhuqlqj Frxqflo frqfhuqlqj wkh
dssursuldwh srolf| dfwlrqv1 Zh qg wkdw wkh fruuhodwlrq ehwzhhq wkh dfwxdo ghflghg lqwhu0
hvw udwh dqg wkh frxqwu|0vshflf ghvluhg lqwhuhvw udwhv lv jhqhudoo| kljkhvw iru wkh odujhu
frxqwulhv/ vxfk dv Jhupdq|/ Iudqfh/ Lwdo| dqg Vsdlq1 Krzhyhu/ wkh dfwxdo yrwlqj surfhgxuh
fuxfldoo| dhfwv wkhvh fruuhodwlrqv1
Iurp d zhoiduh shuvshfwlyh/ wkh vlpxodwlrqv vhhp wr lqglfdwh wkdw yrwlqj surfhgxuhv
gr pdwwhu1 Wkh vwulfw qdwlrqdolvwlf fdvh/ l1h1 wkh vfkhph zkhuh hdfk uhsuhvhqwdwlyh zrxog
yrwh edvhg rq qdwlrqdo lqwhuhvwv lv fohduo| lqihulru wr wkh wzr dowhuqdwlyhv frqvlghuhg1 Zh
dujxhg wkdw wklv ihdwxuh frphv iurp wkh idfw wkdw ghflghg lqwhuhvw udwhv zloo lqfrusrudwh
pruh htxdoo| wkh ghvluhg lqwhuhvw udwhv ri doo frxqwulhv/ uhqghulqj lw lqhhfwlyh iru vwdelol}d0
wlrq sxusrvhv1 Lq frqwudvw/ li wkh HFE0erdug phpehuv wdnh vwulfw Hxur0zlgh shuvshfwlyh/
lqwhuhvw udwh ehfrphv d pruh hhfwlyh lqvwuxphqw/ hvshfldoo| iru lq dwlrq vwdelol}dwlrq1
Zh dovr irxqg wkdw d vwurqjhu ghvluh wr vwdelol}h rxwsxw e| lqglylgxdo frxqwulhv lqfuhdvh
wkhlu iuxvwudwlrqv derxw wkh ghflvlrqv wdnhq e| wkh HFE1 Lq dgglwlrq dqg txlwh sdudgr{lfdoo|
d vwurqjhu ghvluh wr vwdelol}h rxwsxw uhgxfh wkh hhfwlyhqhvv ri wkh lqwhuhvw udwh wr dfklhyh
wklv jrdo1
Ilqdoo|/ zh vwxglhg zkdw kdsshqv zkhq wkh vwdelol}dwlrq ghvluh glhuv dfurvv frxqwulhv1
Lq jhqhudo/ vxfk d khwhurjhqhlw| ri suhihuhqfhv uhgxfh zhoiduh ri prvw sduwlflsdqwv dqg
lqfuhdvhv wkh iuxvwudwlrq zlwk wkh ghflvlrqv ri wkh HFE1
Wklv sdshu qhjohfwv hylghqwo| vrph lpsruwdqw ihdwxuhv ri Hxurshdq prqh| pdunhwv1 Iru
4:Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
lqvwdqfh/ lq wkh hvwlpdwlrq ri lq dwlrq dqg rxwsxw htxdwlrqv zh qhjohfwhg wkh uhdo h{fkdqjh
udwh dv d srvvleoh fdxvh ri rxwsxw ru lq dwlrq pryhphqwv1 Reylrxvo| wklv h{whuqdo vrxufh
ri hfrqrplf  xfwxdwlrqv pd| eh ri frqvlghudeoh lpsruwdqfh iru vpdoo rshq hfrqrplhv1
Lqfrusrudwlqj wkh uhdo h{fkdqjh udwh dorqj wkh olqhv ri Shhuvpdq dqg Vphwv +4<<;, vhhpv
dq lqwhuhvwlqj zd| wr dffrxqw iru wkhvh h{whuqdo irufhv1 Krzhyhu/ lw zrxog dovr lqfuhdvh
wkh glphqvlrq ri wkh vwdwh vsdfh frqvlghudeo|/ zklfk lv odujh douhdg| lq wkh fxuuhqw vhwwlqj1
Zh sodq wr sxuvxh wklv urxwh ri uhvhdufk lq wkh qhdu ixwxuh1 Vhfrqg/ wkh rswlpdo ghvluhg
lqwhuhvw udwh kdv qrw ehhq ghulyhg1 Lqvwhdg zh dvvxphg wkdw d sur{| iru wklv yduldeoh zdv
jlyhq e| wkh zhljkwhg dyhudjh ri wkh ghvluhg lqwhuhvw udwhv ri wkh frxqwulhv1 Wkh rswlpdo
ghvluhg lqwhuhvw udwh frxog wkhruhwlfdoo| eh rewdlqhg lq pxfk wkh vdph zd| dv wkh qdwlrqdo
ghvluhg lqwhuhvw udwhv1 Khuh wkh fxuvh ri glphqvlrqdolw| vwulnhv djdlq krzhyhu1 Dw wkh hqg
ri wkh gd|/ krzhyhu/ zh zrxog olnh wr dujxh wkdw wkh dssurdfk zh wrrn lv d uhdvrqdeoh
dssur{lpdwlrq iru wkh HFE rswlpdo olqhdu ihhgedfn uxoh1
4;Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Uhihuhqfhv
^4` Ehuqdqnh/ E1/ dqg Plkry/ L1/ +4<<:,/ Zkdw grhv wkh Exqghvedqn WdujhwB/ Hxurshdq
Hfrqrplf Uhylhz/ 74/ ss1 4;6055;/ Mxqh1
^5` Elqgvhlo/ X1/ +4<<9,/ D Frdolwlrq Irup Dqdo|vlv ri wkh Doorfdwlrq ri Yrwlqj Uljkwv lq
wkh Frxqflo ri wkh HFE/ Xqsxeolvkhg pdqxvfulsw1
^6` Euxhfnqhu/ P1/ +4<<:,/ Yrwlqj dqg Ghflvlrqv lq wkh HFE/ HXL Zrunlqj Sdshuv/ qr1
<:25</ Hxurshdq Xqlyhuvlw| Lqvwlwxwh/ Ioruhqfh1
^7` Erwwd}}l/ O1/ dqg Pdqdvvh/ S1 +4<<;,/ Edqnhuv yhuvxv Zrunhuv Hxursh= Dgyhuvh Vhohf0
wlrq lq HPX/ FHSU Glvfxvvlrq Sdshu/ qr1 4;79/ Pdufk1
^8` Fkulvwldqr/ O1M1/ P1 Hlfkhqedxp dqg Hydqv/ F1/+4<<7, Wkh Hhfwv ri Prqhwdu| Srolf|
Vkrfnv= Vrph Hylghqfh iurp wkh Iorz ri Ixqgv/ QEHU Zrunlqj Sdshu Qr 79<<1
^9` Fodulgd/ U1/ Jdol/ M1/ dqg Jhuwohu/ P1/+4<<:,/ Prqhwdu| Srolf| Uxohv lq Sudfwlfh= Vrph
Lqwhuqdwlrqdo Hylghqfh/ FHSU Glvfxvvlrq Sdshu/ qr1 4:831
^:` Gh Judxzh/ S1/ Ghzdfkwhu/ K1/ dqg Hpeuhfkwv/ P1/ +4<<6,/ H{fkdqjh Udwh Wkhru|1
Fkdrwlf Prghov ri wkh Iruhljq H{fkdqjh Pdunhwv/ Eodfnzhoo/ Orqgrq1
^;` Gh Judxzh/ S1/ Ghzdfkwhu/ K1/ dqg Dnvr|/ \1/ +4<<;,/ Ghflvlrq Uxohv lq wkh Hxurshdq
Fhqwudo Edqn dqg Prqhwdu| Vwdelolw|/ plphr1/ Fdwkrolf Xqlyhuvlw| ri Ohxyhq1
^<` Gruqexvfk/ U1/ Idyhur/ F1/ dqg Jldyd}}l/ I1/ +4<<;,/ D Uhg Ohwwhu Gd|B/ FHSU
Glvfxvvlrq Sdshu/ qr1 4;37/ Iheuxdu|1
^43` Hxurshdq Frpplvvlrq +4<<3,/ Rqh Pdunhw/ Rqh Prqh|/ lq Hxurshdq Hfrqrp|/ 771
^44` Iudqnho/ M1/ dqg Urvh/ D1/ +4<<9, Wkh Hqgrjhqhlw| ri wkh Rswlpxp Fxuuhqf| Duhd
Fulwhuld/ QEHU Glvfxvvlrq Sdshu/ qr1 8:331
^45` Ixkuhu/ M1F1 +4<<:, Wkh +Xq,Lpsruwdqfh ri Iruzdug0Orrnlqj Ehkdylru ri Sulfh Vshf0
lfdwlrqv/ Mrxuqdo ri Prqh|/ Fuhglw dqg Edqnlqj/ Yro1 5</ Qr1 6/ ss1 66;06831
^46` Jlrydqqhwwl/ J1/ dqg Pdulprq/ U1/ +4<<;,/ Dq HPX zlwk Glhuhqw Wudqvplvvlrq
Phfkdqlvpv/ FHSU Glvfxvvlrq Sdshu/ qr1 5349/ Qryhpehu1
^47` Jurv/ G1/ dqg Wk|jhvhq/ Q1/ +4<<:,/ Hxurshdq Prqhwdu| Lqwhjudwlrq/ vhfrqg hglwlrq/
Orqjpdq/ Orqgrq1
4<Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
^48` Lvvlqj/ R1/ +4<<9,/ Lv Prqhwdu| Wdujhwlqj lq Jhupdq| Vwloo DghtxdwhB/ lq Kruvw
Vlhehuw/ +hg1,/ Prqhwdu| Srolf| lq dq Lqwhjudwhg Zruog Hfrqrp|= V|psrvlxp 4<<8/
Wxelqjhq/ Prku/ ss1 44:04631
^49` Nuxjpdq/ S1 +4<<4,/ Jhrjudsk| dqg Wudgh/ Fdpeulgjh/ Pdvv1PLW Suhvv1
^4:` Odxedfk/ W1/ dqg Srvhq/ D1/ +4<<:,/ Glvflsolqhg Glvfuhwlrq= Prqhwdu| Wdujhwlqj lq
Jhupdq| dqg Vzlw}huodqg/ Hvvd|v lq Lqwhuqdwlrqdo Ilqdqfh/ Sulqfhwrq/ QM/ Ghfhpehu1
^4;` Qhxpdqq/ P1/ +4<<9,/ Prqhwdu| Wdujhwlqj lq Jhupdq|/ sdshu suhvhqwhg dw wkh Edqn
ri Mdsdq Prqhwdu| Frqihuhqfh/ Wrn|r1
^4<` Shhuvpdq/ J1/ dqg Vphwv/ I1/ +4<;;,/ Wkh Wd|oru Uxoh= D Xvhixo Prqhwdu| Srolf|
Jxlgh iru wkh HFE/ xqsxeolvkhg pdqxvfulsw/ Xqlyhuvlw| ri Jhqw1
^53` Uxghexvfk/ J1G1 dqg Vyhqvvrq/ O1H1R1/ +4<<;,/ Srolf| Uxohv iru Lq dwlrq Wdujhwlqj/
Sdshu suhsduhg iru QEHU Frqihuhqfh rq Prqhwdu| Srolf| Uxohv1
^54` Vphwv/ I1/ +4<<8,/ Fhqwudo Edqn Pdfurhfrqrplf Prghov dqg wkh Prqhwdu| Srolf|
Wudqvplvvlrq Phfkdqlvp/ lq Ilqdqfldo Vwuxfwxuh dqg wkh Prqhwdu| Srolf| Wudqvplv0
vlrq Phfkdqlvpv/ ELV1
^55` Wd|oru/ M1/ +4<<6,/ Glvfuhwlrq yhuvxv Srolf| Uxohv lq Sudfwlfh/ Fduqhjlh Urfkhvwhu
Frqihuhqfh rq Sxeolf Srolf|/ 6</ 4<805471
^56` Yrq Kdjhq/ M1/ +4<<8,/ Lq dwlrq dqg Prqhwdu| Wdujhwlqj lq Jhupdq|/ lq Ohlghupdq/
O1/ dqg Vyhqvvrq/ O1/ +hgv1,/ Lq dwlrq Wdujhwv/ Orqgrq/ Fhqwuh iru Hfrqrplf Srolf|
Uhvhdufk/ ss1 43:04541
^57` Yrq Kdjhq/ M1/ +4<<;,/ Wkh Frpsrvlwlrq ri Edqn Frxqflov iru Prqhwdu| Xqlrqv/
Xqsxeolvkhg pdqxvfulsw/ ]HL/ Xqlyhuvlw| ri Erqq1
^58` Yrq Kdjhq/ M1/ dqg Vxhssho U1/ +4<<7,/ Fhqwudo Edqn Frqvwlwxwlrqv iru Ihghudo Prq0
hwdu| Xqlrqv/ Hxurshdq Hfrqrplf Uhylhz/ 6;/ ::70:;51
53Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Dsshqgl{ D= Fkrohvn| ghfrpsrvlwlrq ri rxwsxw vkrfnv
Khuh zh suhvhqw wkh Fkrohvn| ghfrpsrvlwlrq ri wkh pdwul{ xvhg lq wkh vlpxodwlrqv=
Dxv Eho Ilq Iud Jhu Luh Lwd Ox{ Qhw Sru Vsd
Dxv 134; 1335 1333< 13338 1334; 013348 13379 1336< 13396 01339: 13336
Eho 3 13555 133<; 13348 13374 1337< 013344 13333 13344 133:6 13354
Ilq 3 3 1348; 01334: 013337 013359 013345 013338 013344 01333: 013337
Iud 3 3 3 1344 13365 01337< 1333< 01334 13338 013335 013349
Jhu 3 3 3 3 1346< 01334; 01333: 13357 1333; 01334 13359
Luh 3 3 3 3 3 135: 1335: 13358 13356 13348 1334
Lwd 3 3 3 3 3 3 13554 1339; 13365 133;< 013355
Ox{ 3 3 3 3 3 3 3 135:9 13349 013355 013337
Qhw 3 3 3 3 3 3 3 3 13544 013374 13337
Sru 3 3 3 3 3 3 3 3 3 13887 01333;
Vsd 3 3 3 3 3 3 3 3 3 3 134;9
54Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Wdeoh 4= Rswlpdo ihhgedfn uxoh + b '/  'f 2D,
Dxv Eho Ilq Iud Jhu Luh Lwd Ox{ Qhw Sru Vsd
lqwhuhvw udwh uhvsrqvh wr lq dwlrq
Z| 13:3 1447 1434 1489 1435 136: 14;; 1447 139< 147: 1345
Z|3￿ 1393 13;< 13<8 13;8 13:< 135< 1475 13<4 1387 143: 1344
Z|32 138: 13<7 13;3 143; 13:< 135: 144: 13;6 1385 144: 1344
Z|3￿ 137< 1439 13;4 139: 1398 1355 13<3 13:8 1389 13;4 1344
Z|3e 1387 13:7 139< 139: 138; 1353 13:8 13:4 1378 13;7 133<
Z|3D 137; 13:< 138< 1389 1385 134; 13:< 1394 137< 139;: 133<
Z|3S 1379 13:5 1375 1356 137: 1348 13;6 137: 1348 139< 133;
Z|3. 1366 13:3 135: 135 1378 134; 1396 1375 1354 1378 1339
Z|3H 1364 1394 1358 1344 1369 1348 138< 1356 134: 1379 1337
Z|3b 1353 1363 1358 01339 1357 1343 1364 1348 133; 135; 1336
Z|3￿f 1345 1349 1338 01339 1344 1337 1335 133: 133< 134< 1334
lqwhuhvw udwh uhvsrqvh wr rxwsxw
+| 1934 16<6 1;8< 1947 1:45 169< 1746 01855 156< 18;4 15:5
+|3￿ 175: 1688 16;; 15<; 1688 1546 15:3 015:5 1473 0134< 13<;
+|32 15:; 14<8 14:< 13<9 13<5 143< 14<3 01555 13;7 13;6 1386
+|3￿ 01376 138: 01374 01355 01343 138; 13<3 01347 1394 013;4 1385
+|3e 013;5 143: 013<8 01348 01353 1345 01379 1367 13:3 13<7 134<
+|3D 01398 1363 0156; 013<5 01363 01379 01376 1339 1339 0136; 01354
+|3S 013464 0139: 01433 0147: 01353 01444 01376 13:8 134; 13:4 1359
+|3. 01347 01383 013;5 01459 01387 01365 1335 13:: 136< 0134: 0134<
+|3H 01333 01385 013<3 01433 01457 0133: 01375 14;5 01336 13;: 0133<
+|3b 1358 0148; 0134< 0136; 01349 01355 01346 1394 01343 01348 1345
+|3￿f 136< 0137: 1345 1367 01377 1356 0135: 135; 1347 13<: 1336
lqwhuhvw udwh uhvsrqvh wr sdvw lqwhuhvw udwhv
|3￿ 19:3 1875 1:5< 1;56 1986 1:85 19;4 197< 1:<3 1947 1<76
|32 01384 013:< 0135< 01345 0137: 01357 0136< 0137: 0134: 0138: 01335
|3￿ 0137; 013:8 01359 01344 01377 01355 01369 01377 01349 01386 01334
|3e 01378 0139< 01357 01343 01374 01353 01366 01373 01347 0137; 01334
|3D 01373 01396 01354 0133; 01369 0134: 0135< 01368 01345 01376 01334
|3S 01368 01389 0134; 0133: 01365 01348 01358 01364 01343 0136: 01334
|3. 01363 0137; 01348 01339 0135: 01345 01354 01359 0133; 01363 01334
|3H 01357 0136< 01345 01338 01354 01343 01349 01354 01339 01357 01334
|3b 0134; 0135< 0133< 01336 01349 0133: 01345 01348 01338 0134: 1333
|3￿f 013345 0134< 01339 01335 01343 01337 0133; 01343 01336 01344 1333
|3￿￿ 01339 0133< 01336 01334 01338 01335 01337 01338 01334 01338 1333
55Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Wdeoh 5= Rswlpdo ihhgedfn uxoh + b '/  'f D,
Dxv Eho Ilq Iud Jhu Luh Lwd Ox{ Qhw Sru Vsd
lqwhuhvw udwh uhvsrqvh wr lq dwlrq
Z| 31385 13<5 13:8 1445 13:: 1363 13474 13;; 137< 1444 133;
Z|3￿ 31378 13:4 13:3 1393 138< 1356 13439 139< 136; 13;3 133:
Z|32 1376 13:8 138< 13:: 138< 1354 13;: 1396 1369 13;: 133:
Z|3￿ 1369 13;8 1393 137: 137; 134: 139: 1389 136< 1393 133:
Z|3e 1374 138: 1384 137: 1376 1348 1388 1386 1364 1395 1339
Z|3D 1369 1394 1376 1373 136; 1347 138< 1378 1367 1397 1339
Z|3S 1367 1389 1364 1349 1368 1344 1394 1368 1343 1384 1338
Z|3. 1357 1387 1353 1348 1366 1347 137: 1364 1348 1366 1337
Z|3H 1356 137: 134; 133: 1359 1344 1377 134: 1345 1366 1336
Z|3b 1347 1356 134; 01337 134; 133: 1355 1344 1339 1353 1335
Z|3￿f 133< 1345 1337 01337 133; 1336 1334 1338 1339 1347 1334
lqwhuhvw udwh uhvsrqvh wr rxwsxw
+| 1765 15:: 18;4 16;; 17;9 1569 15:< 01686 1488 16<6 1497
+|3￿ 163; 1579 158; 14;8 156< 1468 14;3 014;4 13<4 0133< 138<
+|32 14<: 1463 1449 138: 138< 139; 1459 01478 1387 138< 1365
+|3￿ 01366 1368 01365 0134: 01343 1369 138; 01336 136< 01385 1365
+|3e 0138< 13:3 0139: 01345 01349 1339 01365 135; 1378 1399 1344
+|3D 0137; 1348 01496 01393 01355 01363 01363 1333 1337 01356 01345
+|3S 013<6 01383 0139< 013<7 01348 013:4 0135< 1387 1345 137< 1349
+|3. 01343 0136: 01389 013;3 0136; 01354 1334 1387 1358 01344 01345
+|3H 1333 0136: 01394 01397 013;8 01337 0135; 1457 01335 138< 01338
+|3b 134; 01443 01346 01357 01344 01347 0133< 1374 0133: 01343 133:
+|3￿f 135; 01365 133; 1354 01363 1348 0134; 134< 133< 1398 1335
lqwhuhvw udwh uhvsrqvh wr sdvw lqwhuhvw udwhv
|3￿ 1:79 1937 1::5 1;8: 1:39 1:<7 1:65 1:35 1;5< 19:8 1<95
|32 0136; 01393 01353 0133; 01367 0134: 0135; 01367 01344 01374 01334
|3￿ 01369 01389 0134< 0133: 01365 01348 01358 01365 01343 0136: 01334
|3e 01366 01384 0134: 01339 0135< 01346 01356 0135; 0133< 01367 01334
|3D 01363 01379 01348 01338 01359 01345 01353 01358 0133; 0135< 01334
|3S 01359 01373 01345 01338 01355 01343 0134: 01355 01339 01358 01334
|3. 01355 01367 01343 01337 0134; 0133; 01347 0134; 01338 01353 1333
|3H 0134: 0135: 0133; 01336 01348 01339 01344 01347 01337 01349 1333
|3b 01346 01353 01339 01335 01344 01337 0133; 01343 01336 01344 1333
|3￿f 0133< 01346 01337 01334 0133: 01336 01338 0133: 01335 0133: 1333
|3￿￿ 01337 0133: 01335 01334 01337 01334 01336 01336 01334 01336 1333
56Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Wdeoh 6= Rswlpdo ihhgedfn uxoh + b 'f 2 /  'f D,
Dxv Eho Ilq Iud Jhu Luh Lwd Ox{ Qhw Sru Vsd
lqwhuhvw udwh uhvsrqvh wr lq dwlrq
Z| 1353 1384 13;4 1474 1394 1338 148< 13:4 137; 1438 1339
Z|3￿ 134: 136; 13:7 13:8 1378 1337 144: 1386 136: 13:5 1338
Z|32 1349 1373 1393 13<8 1377 1337 13<7 137: 1368 13:; 1338
Z|3￿ 1346 1378 1394 138: 1367 1337 13:4 1374 136: 1384 1338
Z|3e 1348 135< 1384 138: 1363 1336 138: 136; 135< 1386 1337
Z|3D 1346 1365 1375 137: 135: 1336 1395 1364 1365 1388 1337
Z|3S 1346 135; 135< 134: 1357 1336 1398 1356 133; 1376 1336
Z|3. 133< 135: 134; 1349 1356 1336 137< 1354 1346 1359 1336
Z|3H 133; 1357 134: 133: 134; 1336 1379 1343 1344 135; 1335
Z|3b 1338 1344 134; 0133: 1345 1335 1355 1339 1338 134: 1334
Z|3￿f 1336 1339 1336 01339 1338 1334 1333 1336 1339 1345 1334
lqwhuhvw udwh uhvsrqvh wr rxwsxw
+| 1479 1446 1593 1496 1547 13<3 1463 0146: 1398 14;5 1375
+|3￿ 1437 13<; 1445 13:8 1435 1383 13:< 01399 1369 01334 1348
+|32 1398 137; 1383 1356 1356 1357 1389 01385 1354 135< 133;
+|3￿ 01345 1343 01348 0133: 0133: 1346 1359 1336 1349 01355 133;
+|3e 01353 1357 01363 01338 0133< 1335 01348 1347 134; 1364 1336
+|3D 01349 1335 013:6 01357 01344 01345 01347 1336 1334 01343 01336
+|3S 01364 01356 01364 0136; 0133: 0135: 01346 1356 1338 1355 1337
+|3. 01336 0134: 01358 01366 0134: 0133; 1334 1355 1343 01339 01336
+|3H 1333 0134: 0135: 01359 0136; 01335 01345 137< 01333 1359 01334
+|3b 1339 01378 01339 01343 01338 01338 01337 1349 01336 01338 1335
+|3￿f 1343 01346 1337 133< 01346 1339 01334 133; 1337 135< 1333
lqwhuhvw udwh uhvsrqvh wr sdvw lqwhuhvw udwhv
|3￿ 1<3< 1:5< 1;7; 1<3< 1:<< 1;;9 1;4; 1;39 1;<: 1:;7 1<<;
|32 013467 0135; 01343 01336 01349 0133: 01346 01348 01338 0134; 01333
|3￿ 01346 01359 0133; 01336 01348 01339 01345 01347 01337 0134: 01333
|3e 01345 01356 0133; 01336 01346 01338 01343 01345 01337 01348 01333
|3D 01343 01353 0133: 01335 0134: 01338 01343 01343 01336 01346 01333
|3S 0133< 0134: 01339 01335 01343 01337 0133; 0133< 01336 01344 01333
|3. 0133; 01347 01338 01335 0133< 01336 01339 0133: 01335 0133< 1333
|3H 01339 01344 01337 01334 0133: 01335 01338 01339 01335 0133: 1333
|3b 01337 0133; 01336 01333 01338 01335 01337 01337 01334 01338 1333
|3￿f 01336 01338 01335 01334 01336 01334 01335 01336 01334 01336 1333
|3￿￿ 01334 01335 01334 01333 01335 01334 01334 01334 01333 01335 1333
57Wkh Hxurshdq Fhqwudo Edqn= Ghflvlrq Uxohv dqg Pdfurhfrqrplf Shuirupdqfh
Wdeoh 7= Rswlpdo ihhgedfn uxoh + b 'D/  'f D,
Dxv Eho Ilq Iud Jhu Luh Lwd Ox{ Qhw Sru Vsd
lqwhuhvw udwh uhvsrqvh wr lq dwlrq
Z| 313;8 31485 313;; 31434 1447 139< 147< 1458 1398 1483 1345
Z|3￿ 13:: 1453 13;7 1393 13<4 1387 144; 1435 1386 1447 1344
Z|32 13:8 145: 13:6 13:6 13<6 137< 1433 13<: 1384 1459 1344
Z|3￿ 1397 1478 13:8 137; 13:; 1373 13;3 13;: 1389 13<5 1344
Z|3e 13:5 1436 1399 137; 13:5 1369 139; 13;< 1379 13<8 1343
Z|3D 1397 143< 138; 1375 1398 1366 13:4 13:8 1383 13<< 133<
Z|3S 1395 1434 1377 1353 138< 135: 13:7 1393 134; 13;4 133;
Z|3. 1378 13<; 1363 134; 1389 1365 138; 1387 1356 1389 133:
Z|3H 1375 13;9 135: 1344 1378 135: 1387 1366 134< 1387 1338
Z|3b 135: 1378 1358 01334 1364 134: 1363 1354 1343 1367 1336
Z|3￿f 13349 1357 133: 01336 1347 133: 1338 1343 1343 1355 1334
lqwhuhvw udwh uhvsrqvh wr rxwsxw
+| 1;;9 193; 416: 4137 4146 1987 1987 01;7< 1734 1<7< 17<<
+|3￿ 1963 1894 1966 184: 18:4 16;6 1773 01788 156; 01373 14:<
+|32 175: 1658 1633 14:7 1489 14<< 1645 016:< 1475 145: 13<;
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